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(54) PLASMA PROCESSING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress abnormal 
discharge for improving the excitation efficiency of 
microwave plasma in a microwave plasma processing 
apparatus, having a radial slotted line antenna. 
SOLUTION: In the junction between a radial slotted 
antenna 20 and a coaxial waveguide 21, the top end of a 
feed wire 21B in the coaxial waveguide is spaced from a 
slotted plate 1 6 forming a radiation surface. 
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6 a^*|^.C^Rt^itcifi5iJ3nr4a«3. > h i 6 

liIiC^ntK^c?^JiSi3nrlr^s. lutaxn h i e a. i 6 
b«. SfriB;^n5^ h«i 6<D*S75rr^«i(c. SJiBiltBffii 

8 J: D EISI^ n/c V i> aig(7)?gSCCitjt& U/cr5^-C 
1 6/P6B5^Sig<*:«c^rScSt3n€»o *<D^. HtrtBX 
a n 6 a4dJ:y^ 1 6 b ^^Mom^r ^m%XBW(. 

[0043] $6tcS3 (A) 0:7*^XvMaS^gl 0 
foiBT>r-:^*»l 7±CC. ?feai*jiKl 9 A* 

a:/a ^ 1 9 ^mu^yimm l 9 a4>0?^*«:J: 
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O^/M^rgRiRT-^™ B?iB?^*il8S 1 9 A ^^BtjiBi^a 

•^uv^i 9±^c*Jlirx>'^W'7;^^K^c0JlS;3nT*5 

[0 044] 03 (A) (Dv>r >7Djg>'*'7Xv® 

aiggio-c«. B?ia^^i i*. mw^^^y-y' 

H 4 <!:fflffBS}^'& 1 3±<D«MaSffi 1 2 iOH 

yX)muU3 IB (04#M) 3^>6ttttir€>^-7't^c^ 
jin;S:!?/X5iK3 1 Ai&W^5S«;Si/>^^«ifi3 1 J&Sfg: 
t^ren. t5[fB*?iS:^;^^«Ji3 l <bWiB«mffi««l 

Di&a^;&5#*nSo sfc. iuiB«ya;tfxfitjA^ig3 i 

*^6«5S^Pb11 lCtcC4Fs, CsF.^fc^G^F.a^ 
C 1 3&^CDX *:r^>>/:^f;;^^&et|&U. M IB1S}#& 1 3 CC 

-mmmmmi 3 A^^^^iS^i^mE^enfinT-scicccfc 

[0 04 5 ] *^^CCj:-SvH'^njg^>^^X"7iftS^ 
S 1 0 -e«. B5iB«3.S?fS 1 1 <09mu 1 5 0' CSK 

[0 04 6 ] 03 (A) cd:/^X-v'4SIM»S1 OCCtei,^ 
BuiBl5)#2gig^ 2 I ^r^tJTJl'^^^Xa 5^ FT 

>f^:^2 0 tcjg^-r^s^ • *&mgp&c:tei^r . f^rfB*>c^ 

^1*2 1 B^C|^iB'?'->'^•3P2 1 b^Ji^RgU. ^/tflSiiB^f 
ffliMiS^2 1 A^c4>. *^J£;■r^7^->'^*gB2 l a^mf&^ 

[0047 ] S4t3:, 03 (A) C[)«^tc*5t:f-5«ia/; 

[0048] 04^#M-r^K:. BMlBMS^^/Xfiti^^jg 
3 1 ^i^^^^^^?:S^/cA I ^^A 1 »I^ID:^f->U 

fiig:^xagS3 1 Akmutmi^:^iiLKn 1 1 r (,cmm 

:^/xm*&d<- h 3 1 Rtc4olirS^$n, TM?^^Sti 
/c^a(DMS:tf>^^X;bggaSP3 1 B;&:»e)Ma:^*:^^«u 
iB££ffll 1 CtCi^tCffiffl-rSo *3^^. trrtB*Q®:^X« 
^^ii3 1 tC«. ^i?ffl:^'X3lf83 1 ACDr^OC>^ 

□gp3 1 c^jBfiS^nrc^^o mrfB«ita:^xe^i»®3 
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[0 049] mtm^wmtj:^m&z i A^dcfc^y^Ma 

[0 05 0 ] «IS50iSI;^'X^jii&«®3 1 ^^/g^cDagf* 

jc<fco?fM*rs»^icij. Byiat&^<*Ma;^/;^a883 i 20 

[0 05 1 ] *^«?S«:j:6-7>f i57niS:/^X-7aM^ 
SI Orji. Snia:^y;^^&«iS3 1 C <J:(C <t«3 SQj 

[0 0 52]@5t*S3 (A) ©y^XvMS^gl 0 

[0 0 5 3 3 aa^gr^M-r-stc. Huiavi''7-yu- h 
1 4(Drmtmu9mtf:^m&mm3 i <bcoraps«. 

- h 1 4CDT®<!:COra(Cj&^$n-2>S«Eig<Dtt3&*B5 50 
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-7 >f a iSifeS© 1 / 4 OSSjf&Cc & ^ J: ^ ica:^^- ^ 

[0 0 54] —ly. mMTs n h 1 6 a . 16b (C^oHt 

hT>'r:^2 035)^e)fifctt5nSv><i^PS?C)gi5*5BU 
ia;^P';^ h 1 6 a. 1 6 bCCffigT'2><:0X>^»SL<, ^ 

^:fluiB5^i^'7->'Xji/ransai A A\^i.ci$i^ ^hmM&in 
113 sns V ^ >? uS[<D^fi(D 1 / 2 {cfft^-r ^ 

[0 05 5 ] #^C. ffrtB>'i-'7-:7*b-* h 1 4^^Ut) 

ij&i-C^, *i*^-5§?MCc?a-:,r?g^S$n/t>^^X";':^::^ 
ass 1 4 Bititci5t:t>&SS]6Sc^^^*W^c}flJ$iJ'r'2>C i 

[ 0 0 5 6 ] iie^i. S2 (A) (omm^<Dnm^^'m 

[ 0 0 5 7 ] la 6 %#»S-r €>tC. Hi|gBl5|«I2giffig{i. 

2. 4 SGHz^-SlH^S. SGHzr^^-r-S-^'i^^ 

^gPfC. tliiB^!igP2 5:iJp6WliCr^yU-t$r2 4. 
7 - 2 3 J: O*^ 2 2 L TgS^ 3 fiT 
mflB#aSS2 5rji5^3njfcvH^47 0ifi«:HlriB^ 
ixTiU-^-OXa > hT>7^-^2 occ^-r^xhfol^ 
JC. :7*^ X^jniSSg 1 0 4^Jc0jffiS n/cSiffiflE:?*^ X 
■7:^e>SJWL/cv>ri>nig^. SrrtB^rt-:h2 2^c*5l^ 
r-^>t:-^>y^iSM€:tf^C<LCCj:0. ajIB-^v^T;!/ 

iBT-f yu- 3^2 4 &3::6T^tt^Wf'S^^r. BfriBlfeM 

SB 2 5 * (D V h U > 2 5 A *JSStS^*^ e>^Sil*r ^ J: 
[0058] ^m^W^^^^ ^ ^"^WL-^yX^^J^^ 

gi o-e», c©j:^cctJiBl5|^S[«2 i i-^v^r^w 

f— >^^•gB2 1 A t*$J:0'2 1 B t ^r^^-T-^C <b(C<fc 

[0059] «c*5. ^^WO-^-i^ ^Djer^^X-^iaa 
Sg 1 Otcfcl^r. 08<D^^WCC7n-rJ: ^CC. buIBt- 

wN-ffi2 I A t fcj:a^2 1 B t ^-en-en?Sflffi2 i a 

r:teiO'2 1 B rtCgt^^SCifeDjtfer^-So CCD 



15 

[0 06 0] ^^m^j: ^^^^ p?g:/^ x^imm 

(A) , (B) cc^t-iie*cDv-<^a?gr7*'7Xvj^Sil 

ssriH^f ^aftD^H 1 1 A-x<b8an-5SS35:ssn* 
ii^35Pcci^*5n^o -ecDK. HuSB«!iffigsi i<mm 20 

[0062] :*^J6teWc*Jlir «#3ECD^iScr)S[ 

[0 0 6 3 ] ia7?:#M'rsJc. >'*^xvMaigai 0 

AttS3 (A) . {B)(D':f'yX'^mmW\OtmU 

X^AP 1 1 Pifimt^mm^ 1 1 *CD^P^ 1 1 B*cc 
[0064] *^?EPS«^K:*jii-cfc. miZij:^mKn 1 
::^a-y hT>'r:^2 0;^^6e«&3n*v-f^^Difi-caja 40 

[0 06 5] COJz'XXLLXB&^tlfcm^my'^X^ 

0 A (Dmf&^t^o-:^^ x-^umms i o i o i>mmt^(fC 

^a^» 50 
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[0 06 6 ] j^ccfc. mKorfyX-^mmmsi 0 Aiicio 

(c. f?S:^;;^®APl lP*1S«ffi»f. fTtBlftjaaS^ 

[006 7 ] *jeteWCC43l^r fc[lltt2ajggCDcp.L^» 
2 1 B<D5t^B2 1 b*t5tB:^P •> bSl e^^J^^^MfflC/ 

T>-r:f2 o^tTria:^n-^ hffil ef)^mn^i7^^-y'\y- 

[0068] @8*#ftR-r'5tc. :^mmm(0'7^^x^i& 
xv^gi ois^HL/^^c^^^rwr-SiO^^ :^mmm(D^ 

-id^um^y X-vjaSS^ 1 0 B r »m«La:tf X«*& 

#^3 i;&^l^*5nrc^>So ^/^. mimmm^i 10 

[0 06 9] 3&^;S>^'5«^CD-:7-^Xv^aji|^a 1 0 BT 
iJfBi^i''7-:7'U- b 1 4mrftiCm^$tii>y''yX 

mmc^i>r:y''y:^^f)mm^ti^^'>rj:mmu^Cf3: 
IK ^/c, X-7«::;c^cc-B$e<jicm^Srt©iE;^ 

*iS< . m« 133Pa (jftlTorr) iiCWtMLfc 

imx^-i ^^m^mML. y''yx^(Dm:k.^mm(icr 

mtfl3. 3Pa (^0. IT o r t) ^tmW^ti 

[0070] muy^ xvjoaiig i o b -ct*. mm:^' 

^Xv^xfiysS.-J<- h 1 1 ptr^(^y'yX'7i^:i<tti> 

[007 1 ] *^^JC*5liTfc[iI#^iSWO*^i:«» 
2 1 B(D$t4^2 1 b^taia:^n h«l 6 7&^6lSIHL 

hSl e^M^CDt- v5I(D55ai(DraM:0^@ig$n. MfE 
T>Ti^2 0€:iaifl:^i3^ bSl 6;&5S5iB:^?>'^'-::7 U- 

[^4*Jfe0i] S9&i*^0J<Dll4^M^J:^:/'^X 
-5^A!ia^gl 0C<O«^^^Tc fctcUmQ^. ^dcm 
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[0 07 2 ] m9^^mr^^c. ^mmm^umMtf^^ 
h 1 5 i)mn^imsms 1 1 <D?fMcD— sp^ ur 

[0 07 3] J:^m»m(>cmmrht. H«fBT>r-:^* 
^ 1 7 ^ilritBJQiilSS 1 1 ±fct/-;u 1 u 

So 

[0074] jjp^iS^^-cii. m^mmms 1 1 

S^7j>^i®ii>l/, mriBMSSSl l^CD^mi lB^*5t:t 
[0 07 5 ] a9<D:/^Xv*!iffiiiai OCClt. S8 

[msmMm] o«. ^^gacomsjafeWKij:^:?- 

^X-75aa^ 1 0 DOD«fiJ*^ro /c/dL/H 1 O^fJ. 

B8*rSo 30 

[ 0 0 7 6 ] a 1 0 ^#M-r>SCC. ^||jSt?!I-C(3:$tcoa 

9CD||SfeWc4s&:fS^mft«i 5 A:di^iB5$nr*jO. 

[ 0 0 7 7 ] ;?P*»S1SlS-C«. SfffBT>7^:^^:f*l 7^ 

^mnmmms 1 1 i^spo^ra 1 1 B(csftu-c#j±-r s 

[0 07 8 ] tf^ip^m^(iCJ:ti^t. B?sa:^D^ hffil 6 40 

[007 9] -e<D|^. H?iBi^-;l' »; > 1 7 u (SMfBT 
>7':f:4s^l 7iD^i2ZSP^i&^$firiiS/cS>y^X-7' 

(A) . (B) (Dmmm<o^'?(^m^'r^ct{c^K^. 

icm LT X vjjas^if ^ c <t ;5>ipJ6lr * So 50 



l^li 2002-299331 
18 

[ 0 0 8 0 ] n 1 0 (DW&xh. wmmmn^ 1 1 

>f':h2|c<$ 1 7 J: D ®iR*rS C i^^pJtfer. 1 

8 i>mm}(^cmmr^ c ^ «^cc^o 

[0 08 1 ] J&(±. *I^^Jf $ ui^Wfifi^ccoi^-csi 

[00 82 ] 

[0 0 8 3 ] */c. ^m^^Cj:ti\t. ^i^^T.'L'^-^VX 

Sci3&^r^. v-<t5'P^g:/^Xv©®|fl^a!l*^l6]±S 
[0 0 8 4 ] ^e>&c^:^^CCj:n(^. ^i^T-»l''5>f >X 

[SfficD^Wj:giH^] 

imi] (A). (B) S£*(Dv-Yi5^Piffi>^^Xv 

[0 2] 01 (D-^-i iP ui^y'z^ XvMailScD— aj*i^^ 

[03] (A). (B) ti. *f§l«c7)^l essence J: S 

[04] 03©p'^X'viaaigja'ci£t)ns«fia:^'xttt 

J&«^cD«?5^^-r0r'^So 

[05] 03G5:^^Xviaa^g(c*jt:fS-^-ri7pa?^ 
^€:S^-r0t?*So 

[06] 0 3<D:/^X-7ia®Sar<$t3nS-7^i?n?fi? 
jBCD^^^r^-r 0-C* So 

[07] :^mmm2mMm^j^h'^^ ^^^^"7:^-^ 

[08] *^<DS3^WK:j:Sv-f d7a®::^^Xv 
[09] *^<D»4|ISfe«^frCcl:Sv-<^na^:/^X'7 

MS^o^^^-r 0-c^ s o 

[010 1 *^98<DII5^]teC?!lK:J:S-v'-r ^pS^^^X 
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